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■- *L2^-aJl jj& .Y 

CiLSLJll .1 .Y 

AiB iliLjk*. .1 .> .Y 

i t^ji^i ^>*ji .i .> .i .\ 

H ifljt^i'i tfjL*£ .Y .> .1 .\ 

IT CjU^I .Y .Y 

U AJiU\\\ uli^ .^ .Y .Y 

\# <^^i\ oU_j^i\ .Y .Y .Y 

4a*-A*jJi CjLu 4*-cul m V . Y , ^ 



^a i*^L±]l t r .y 

N* A^SkUl Q'_u j.Tfl ll .? 

Yr ..,iw\\ ji^}\ .\ .x 

y0i ^.^ jW J .v 

H ij*±A\ ,1 .Y S 

Ti JaLl\ <-*i.y*jl\ .T .Y .V 

£* iji&l MJj?jfl .V .Y .T 

c^^il Oj^l .1 .Y .r 



*Y jtiii jll j jtiiill .> .£ .Y .V 



£Y <jhJi\ A A A ,r 

tr juili .r a a .r 

to JliaJl .£ .t .Y .r 

i° JL-Vl iilill .o .£ .Y .r 

ii w>uji .r .r 



*V <HJ*% Ct\^d\ A 

2Y <>^\ £l<^blk»yyJ$\ ^L<z*J\ .\ A 

«5Y il^j^Si A A ,i 

oY iSUJl ^^a^, .^ .^ A A 

ot Cj.^l^ji-.Y .^ .1 A 

"1 JkiB^S .V A A A 

YY cjSj^J .Y J .£ 

\o . tw.h'iM -Y .* 

vn ^jlj .r .$ 

Y<\ y-*idjiSl A A 

M ^o'iUJl .* A 

Ar %J*fl ^^-ai (>t <4jii31 4*ii>^ Cilwl jiJI . » 

Ao ^^k^l Jl^> , * ,0 

AA %yM gAjtJtfS .Y .0 

AA teAx&&&*J$\A A .0 
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tijjaM ^ Ji-» -1 ■> .T .o 
( £&\ <*&.*< A A .* 

j^JI .\ .Y .\ A .o 

.j*^ .X .Y .^ .Y .o 

&£I .V ,Y J .Y .o 

ijLiJ .£ ,Y ,\ .Y .© 

Sjtajii j SiSil ow *° - v -^ - Y -° 

fciS .-V .Y .1 ,Y .o 
JjSill .V .Y A .Y .* 

UiljaJV» .A .Y .^ .Y .o 

A±M A -Y .1 .Y .o 

y^l .1. .Y .1 .Y .o 

(^ULV 1 *^ - T ^ * Y -° 

s-......tt.-^.^l .V A ,Y .o 

$jfl3l ia»j-ftl .Y ,Y .* 

L£tii.vi .r .o 

43*J ^U^il C UJ .* .o 

> <U*±1\ .o .* 

r ^UjsVi ciij3>^fl .1 

r ^^i ^u^i . l a 

a .... ^^t j^ii o- Vjua ¥>-* e^>J - Y ^ 
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) i ■ *j>3ii cjI^-Ai ^-^ .r .n 

m i^j~» cjjjj ol >J . * .v .1 

MA Sj^^il A^jll c^Vl .1 A JT A 

\\<K ..... <j£io jy& Cdjjjj iili Cil>J -V ,V ,i 

1 T 1 <*k&> ililuj* kj\j Cjt>dl -f .T .1 

ire cu*j-qSi .1 .r .r ,i 

\\d Sj^oiil -1*1 > J A A -f -V .1 

* VI Uj>11 CjSIj^S A A X -T A 

m ijitftfi ljSIj^i .r ,i .r .r .•* 

m cdj^uud .y ,r .r .1 

vr. y^ujc^i .r .r .r .i 

vr> ijijVi cii^i .£ -v .r ,n 

vn «£>L*1I jLift .£ -T .1 

^n <4jK. wiM .* .r .i 

^te o-U-Vl JJjill -1 -f .1 

^rA ... JL-£U3t .£ .1 

\M 2jm, M *Jt Olft^afl OLlji .V 

\l\ ti&ikjj #**& $&& &J& A - v 

\n ^.jUi) oiVl .1 *1 -V 

ytr J**j»l#i ■ * .1 .v 
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**f *M\A1 r0\ .r .\ .V 

uv A^-Jl CJij^A] JS .V 

>tA WjIlSiJ.1 .Y .V 

lor wja .X .Y .V 

100 Wjuj .r .v 

SdV ^AukLtt *iU>-»» .A 

• 0< * fafik $j&jid£j**di ,\ .a 

10 ^ cliUUiil^oU^t ,Y .A 

VTT j$fj SiUI ^UiSij* c J u_ > ^ a si .r .a 

W <*^V' fell! ^jCjU^I ,i .A 

vnt £*J*_jc&iSl vj^e^J^J*-^ - 6 * A 

n ° <^J\ CJlSjUl Jc ^j CjUj^I A .A 

1 *V ;UM AhtyjCAfj^l .V .A 

w » ^A^'j^Ul^VL^VIjOUj^l .A .A 

W\ ... Lil Aj>ii\ cji^l dljjjj aj^j cUj^i\ .1 .A 

XVT 4-CUJI .1 > .A 

vvr o&\#M\ $Jffl .n 

^ v 1" iJltt .^J^.rtBj^r UU j^zJ J .1 

wr u-Mlij-Uu.A .\ A 

* v $ »i j^ %A*jd (jJji- .Y .1 A 



m 

\A« 



*w Sj*^» j&u m r .\ ^ 

WA c£U«Jl jlf£*.i .> .1 

VVA k^A\h^\.oA A 

yJjJ&Vl &*1\ fUj .1 .1 A 

tf ijji£lyUj*jaJfLuij.Y ,1 .* 

VA1 4^"j&l .^j^ ABI& \^1 i >J .Y .1 

VA1 ^lAjJjill (j- Jlc . A .Y .^ 

VA* ^iLkJ .Y .Y .1 

\A£ V-^< CiUj^aiUiS^ l*Uj*=J .? .* 

1A* W*iJ .* .1 



'UjLJI m y 



i -L 



■*tfUi Jj^ii ^a pjtf >* U> ^j*3l ( JU1 ^i yJSilljj sr *WI >bU I jki 
: £*&fl ? Ul y^bi **1U* jla p i>j * f*J A3j**ii Jail JjV* S^k^Jl j* f jiil 

j' d^' C?"^ * J*V' JjVl i3^-y ^* *jl& <JI jJj 'Uj^ j AI mi Ij a L4 4 J * ;J£J * 



■ » V>V» j . UuLJiSl <JL^ u — 1] ;plk£U ^ aJj^ S^B OJ ££ Uais jA§] 



— 

■ J ^ajfl j t a jJuUjH ^Uj^Jt jc- JjO J*-ailU : 4i£iJl \0\+*j CjLj^I 
\ jjj3« I *S . j.-iVi/i ^^^i J.>li>J-» c^ 1 ^WJ*^ Olj^al jjC ^3 £j'jN J—»iM 



^u^i jj ^ oj^^j^i t**.^ — „. ^ s j^.V» <> ^~> e-^ J^ u 

<>-* V-^^ JI O-JJ-JI f*-^ v-^tt ^Ul! cUjl^l ^ J ^U Ij^j 

. cU«jyi ,> ^>j a^ i^UI j 41uk di>^ >J <> uTJ^l 

^ijj l« -i*^/ ji^i ^ a£uui <uiai_, fJ ui j^i ^ ^ *^ js^iu 
^-^ ^d <^ * ^u_^uiij ±Ujj&$\ * w ^ j* ^ui u^aji 

j-Sj-Sl £jj i*S \^C.Jj Olj^Vl Si&j fjfe jS_h ^\5y 4^,03 ^ill ijJa-t i| 

. JS^I ij$J ^IjiSJ 5i*J jj Cm s_jU£J1 
CiL-ji^l JtL_J * <^l_^U ^JL* «i^ jj&Ji : PX.J1I j^ r *Sl US 
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5ij_^ S*lj_SJ ttf-tfjrj pAJfr^ 1_A o^ii* AjjSx^I) j3U. <4U <jKj %jJ( iiifl 
. (mghamdi@hotmail.com) IV Oil ^J jjM t ioTM ^ ^» : Jb—2\ ^jlj— «Jt 

. 4jlj >Ul.J O-J-iW 4-B-iiJ i-aiVl 0° <-J^jJ >*. UjJ i *%2U 
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4_!3 



'J 






Linguistics *UUdll . * . T 

_>—* ^ — ^* -^J* V^V 1 *^* ^ -^^ • <iiii *4+*>] e^fM ijU^\ '.'-■; J 

■ <^j^ fh& Jl W% ^1 *U.^Sl ^* iiJilj t £UJ s^u-i k&*l\ 

.1 

L-«£ L_bl) J^3 ->l . ^jll jjc ji s^iU U -Ujicj JUSyi jlSa( Jiu Aillli 

l^j *_*]» j^jj < A-iJ l^ii ^ . 4jm J ctfL-syi ja-jj ^y* J3U.J 



jsj3 ^jiiii ii-Ai a^ ' * >' c^j ^ t> iu— ft sj^J Jffia j^ai o* j*~ 

4 — ij^ill CiilS l^j . <jl£Jl j jUjil ^Llc jli»S ^jjl AilB UiLJ US &^JI o^j 

^jU-^ij jjiil ^ jsi J* %ii ^ Panini ^U 1$j <*U U Ija U*^j ^] uikak 

^_i Jft *U~,j p-Yl /yi A&UU j^-C ^jl JjVl CjV jUJI ^_*k ^ .u-*^ 

i>_iili o — i J&S JjS Aristotle J**Jj Plato j_>l£W JsJ &j&jfi ii^m 
Dionysius Thrax ^-j^ujjja ^rs a^uJI JjS JjSM oj^ 1 <^j • ^ ^j^^jj 



_ 1 _ 



^-^ilij 4_iil ,,—k JiU*]] ^iljWj ^>Jl oTjilb Hj *jl f Li^ IjJiij 
M>J ^ j^_, <d^-*ll j Aj^ill U^cljai ^ O^j ^jj ^j*11 ^«iL XL. 

U"^J.J^I U— S b_,j ^3 ^-CUll J$Ja ^.CUJl j^c J^lill ^jill U^ i_j 



J', UlJ 



j_c.ljill" i JM — ui -Gjjku J& ^\ Noam Chomsky ^ w> ja p Lju i^^ 
<—u*j// t-*£ljj-J M — ill AjfcS >ij Uak. Generative Grammar "V^i 15 * 
cj-o u_i — i£\\ js iJ ^j^ l^j J&j . f H0V fc. Syntactic Structures 



uij-j-aJij t syntax .j-ajfl : \« — U t Sjp i!jI%Uj ^ja CiUsUtt ^j, 
^jUU^JJIj * semantics * — NjNj i phonology U*J_>ij#i_> i morphology 
synchronic linguistics V*^' ^»UJ» j diachronic linguistics ^jUi 

second A_u\j 3 jj f W'j first language acquisition ^V* Aiuli c_iU^ij 

^J 3iUb) i speech therapy »,iKU-iH ^Uji^i ^Xc 3 language learning 

. cjUjLmB ^jji t> lc ja *bjiifcl U l ij phonetics ijUj_>^J1 



Linguistic Levels ^1 i^L^w .1 . t .* 

S^cUJ <_^ IjJ j 1 * Ail 4-ljJ ^ ^_^i o^ Ual*a . Ajjiill >\^ i*-l> 

^^ 1 ■ ^Vti t 3_c. (>aj_*J 1 * Ulc- Aiji A*J t> _££l ^3 4±a* *J_^ j* V>^» 

^/i .^B £ J_J ) * ij^ Ails ^Ulll ■> ^>^^ jl =UU ^ilj^l ^L-aiJ 



<-%£j ^Jtf J.**-" JS jU ULL- U jSi Id (£J j . AjydJl A^LJl i^im ^4 js^ 

J^ — ^ J 1 ^ 1 J^ ^*^ - *-u^& oUB ^-x*a ^ U^ universal aj1< jicIjL 






■ * 



^j-^.S'i 4_s*g >s ^a ^ik^j\ ^ ^jjiin ^bj^ai ^j jii ^a level 

phonological level ^-^^l^yii jjy. **4\ ^_a Sj_^iL* 4jj ^ili ^ _£***!! 



^ajljljiil tfjiw^ . 1 .1 .\ .Y 



_ i _ 



i j laj 5 AijrJA 2 itlli ^ '^Lu " A-«iS jc i. alSaj "iUfl" <JSi . phoneme ^ji 

SJj_i. ^.j j_ iVl J — *- ^^ ti^i J ' [u-] j tu-1 u£>^ OH 13J*! 
i 4&.1J jJ jia t a^jJI A*1N ^s [b] 3 [p] c*"*"* 11 <^W <&&j * <ijM 

id j— Vl y- Ailii- Jl£-il ^a jfrkg J u^yj • *<*£* Jib *1>V* t> 

j — ii ^^j^l^l &>y&* t allophone jA>& £*— * U^c « » jj^ 

^ ^ j il ^UJ £« 1*3 >SV AsLia] 1*j 4-^.Ull *J>j^\ ^iaUi! 4iJ JSlj 

i^SV^* uS-u I# ^ JU J** Jc t V>^ AilB ^i 4-KJta . .^ .LLd 






usb \tytfw i#jd a*u\ ^i £^13 . street " £ Ju5 * _, " fly" - j*k. ' ju 

^J_ll Cij^-^aSl 0j % U^c jLa V "J" %Jtjjft Sbl yi/J/Jj^. i#>-M 

jjj i — «ja ^ls^ . (am^ja\ put) r ^ji£ J < ^_^s ^uJ J * ^iuJ /jjj yL 

J*-k]_> *t#-%J p*—M i> *j#a*I MS ^ Jjj U c?>V1 u»ijil1 c>> • ^ 



t^l^t ^>u*ji .r .1 ,\ .t 



_ vv _ 



^— HI L?.>Vl Aj^jjl ^Jlj^-Ail ^^ A jLa 4lJ VO 1 ^ ^uijiJl cS_£"^ ^^^H 



Phonetics ^H>-aJ! -t t 

^a-J SjSili jj£S J_,V* <W^ ^ . a£j^ J J^5 Ja.1 j- Sj*, £KJ1 >w 
J_ik. ^Ji i j_iiil ^ a£UJ1 Cj\j Cj1j>«1! £*aj £Uili ^jL UAic. j . lL 



'WiaI 



■ 

ilj i 4£A*Jt CjIj ijlj^Vl ^l=o l^a ^ ^\\j phonological level 



i\ a 



ji^l) cS%*±c ji ^UJ ^ jj j*i >-^ phonetic level A^yii aI^i 
. Sanskrit ajuj<; ..m..^ aaB ol^^V Ajlj.^ft ^l^S £*±$ ^jjjL ^U Ujjc Ai« 

. A3_jjxa Aii*_jk-3l A^f jj >_ill A-Jj-ill oii 0^ vdj-b^ 



_ ^T _ 






_ If _ 



1 



articulator)' *j£Utf dUj^ll : WZ ^lu>^ a+aJj\ ^jjti ^jSs \^ s 
A) diL-ujA-allj acoustic phonetics <£_^Vi ^Ujj^ail 3 phonetics 

. auditory phonetics 



4_iJt_U 



iikifl *Lu>-all .V .V A 
c-L^cl tf 3 £*X ^ C^L^Jlj jLjyi .lie ^V»M jl^l <JjJj l^l>] 

oj—£ y y-*$ ] J ^"' ^j * anatomy ^j^ ^>j physiology <.L^Vi <-jjUa^ 
^_| >| ijhjb 3 — jiLiii ljUj—11 *Uc pUj * 30* ^UlS ti>l ^VU* 4-Ji2 



_ 1 £ _ 



aAl*£ ^*ys J) <*^i ou^i jjj^ f jfi <in^ aj^l jc ju-xj ^ 



— \° _ 



*- ■ £* 
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- T 3 T ? 

Mr- 
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^ U^ u— J] *£>-B CjU^ J^j iio £& ^iSl SjtfJL g jill ^ ^j 

US J — ii ^oll uj^^l jAj . acoustic level ^jSVi ^jl^L _ij*j U t 

. jjai^ai j ^u£j\_, Ljijuji c^te ^jiisi j^ u^Ssi 

^ij«5l — i £LJ ^jL ^^Jt Ik ^ phonetic level ^Ajti ^jL*J\ . £ 
l^jLJ t sjI^J ^I^Jyt cA^jj <>j ^a j^S^u -uj . speech synthesizer 



>-=»' 






_ iv _ 



Vj j jji- •-* * ^Vl ^ " Jfrk ^ 3*j , Aj^kii^ Ljl^-a v i1 Wjil ft-^'-^j >J.>i^" 

fJk. Jj Jjiali t^iSl fk j cLjaaVl ^iSUijj gf>£tfj Ifij-JI LaU>J ^ l?J*& 



I ,"■ 'I 



\A 



vocal tf—lj^ jl*aJ ^4 jUiy* ^a jt*». 2^kl5l cd>-Al Ajlji ^ju 
u-^Sjli o-x tJj( *L-i*V» o— ■^r*i^us 0J s%j . tract 

• ^j^ 1 oij^iVi ^^ ^jij ^j—ii ji^i ^ . ^^aij o££>-^ o^J 

Ijj ^ ^Uj^ ^L J] k&\j^\ ASM J_^j d ,,«* .>! J) g^ o- ^alLiS 

a>— sis tf& v-issa jwji j* ^ajb y^ji ji^j ^jj ^ jo^j^j, 

jl*_=J Jj.b ftlj^Jli . j^jll Jib ikSij^ji Cj^L-ajjiJI J] o^iu^i u^J 1 



_ ^i _ 



f ,jUll} ^ 



,_J.U' 




jUBl ^i> 



,,* join ^y 



. J,j^\\ J^JS ^ && *L^e.l . 1 .f Jl*ifl 



— * • _ 






Mj*M 



^j^ail ujj^iil 



j^J 




yr*^' jWb ^hj-m jW .t .r j&jkil 



_ y\ _ 



*1ji— » fiat jj_^ upSjll Jt *V.kJI J^ t 3 w -iSi *iii ^jli £Un\ ^a 

cj1j_^.vi ^ — uij . ajj^i Aiisi cji_^-oi y^j j4^jSi ji^ji <d us . k^Jt 
^Vu . ,i lTjUJ ^U*^ pulmonic ^A>N cAj^lt ^isill jl^aJl J& .im ^l 

iTjL-iJj * bj^JJ JUJi ^1 A-lUjII 4*111 ^Aj t JtUjI Jj^ Jft < lajiJj Aiia 

^ jli JJ (Jij^JI ^i^ ij*±*\\ ^jj ^«i . glottalic 4j_>a-i*Jlj *S±*Jl) oja ^*-4j 
i^ ^k>j . ejectivcs ajsjS £jij*J J±**f ** ^i^ii ^us fc ^j;>«a]i jW^ 1 
. implosives ajIaU "Mj^l cJ_>*-al ^-^ cAyd jl^-aj o^ Sj>wii 



_ Y\ _ 



J) 4l*£t ^LJl ^ijj JJ . ^ &=>& J* o 1 ^ 11 » <iW^ iA V" velaric 

^ 5a ^ij ' ^-« ^ J <»^i< ji ^jU-isi la-ij u^foj ^ t*ii=ji ^^ <3J*yi t^-i 

4_ lia cj_, -a ^ oi_jH-»vi oja . clicks *ik& ^^ o^i *iiii o& j±*>* 

I j^a- air-stream mechanism Mj*il **&' i^.**^ jW^' ^ ''•^ ■■■ ti j^! 
a ■"'-; j_i 1 fcj^c j ^^-*>il JW^ ^^ ^j#JI ^*V^ u^ ^ W^ t^?*^ 1 

f i£\ ijju^=iili <J .>Ia \*-i** IjjU Ajj oul \-1i1 jj-ai <Li*juiu 



. Respiratory System gr**^ J^' *^ ■ r 
v Ofijj i Cj&Pm* oA^^j * ^^ V- 3 * 11 *> tf*^ jW=^* 0-A 

_ \r _ 



J i^i . *_ijUJ U&j ^ ^-iitfl jl^ii ^uVl Al^kj\\ jU ^jU-4 y> us 
^ — £ ^ « pl^l ^1 CjLjS ^] d^ll JL-^ ^ j/il ,^^^1 Jl^Jl ^, 
ob_£ ^i O^J^ 1 #-^ ^ 3* cK* us-^fl J^ <-k£ * ^1 jliil JaU AjW 

JL--4 W 1 j** Cl+^j of* J ^J ujSs .*!% ov&% Ajjttj OjfjS* 
^ — ^ JL ^j^ll ^-^i i>al33 .li&j . u^jil J) J>Ji ^_>UJ1 *1 j*)U ^ 



j jjjjII Ja.b ^ clj^il £*&& U a Kb clj^il U; ■ w &jUj ^] ,iiL> ^^3jj OA^ 1 



_ Xi _ 



y *- 




ti**r 



J^JUI 






\ 

i 

r 



-<iu' 




Y/WWSJ 



t 



>^ O^ll J*, . (i) £J UJI J) C l^ ^ z&ji JJt O 



-4-iifc 



C" 



5^j3 



iii. o^ 1 — ^' J^*J *^ iU-Ja o]3 £ jUJi J) ^-4^1 



> 4 



■i^. 



.( M ) jjAUl Jib J\ CJ Uii ^ *lj*2l 



\o 



Jv**Jl 



j ij±'yA\ ^i J~a£ £ jL^it j> Ujj 1 T ^ ^jd^i\ c ^ a aii\ ^jSjj 



,jjj — JLx}\ f-j — LiJl £*_>j p j^L-bSl ,jaj Ajij Cj^ . >if- i^- a,^ij L 5J*- : 'i^ ^-^ ^j 
4—a**>j ^_3 uuJjll °^ ^-Jia-Jl _jftj " .>l=J <^*^ ?& ^ J^' 1 Jj V*^ 

f =^ <> Jlfc U*J »JA J*V- j^ijll »L*3 ^3 j*UJl uM i-Ji^LJ^ * JiUfl 

. djuyi oj& v- jj£iii iic ^si 

A 1 \i j ^jil J^J I _jjS 1 al£a - <k-j (jU-j^l ^-^J! S- 1 **^ (j* 1 *^ ^ J*-" i— a^ijj 
\_J . ^^iil 5JU. ^i Anj*a Jal ijaiiiil AjLc. jjSjj * A-ijj sIjI^ j^& J J oL^' 

_ Y1 _ 



* MNi <j* *j* % • Ji r • <> <*-*£ £*> ik> c J 1 ^ *^ >^* J*^ 1 
o^-iiii ^Js^a L-u P \jt — ii ;> ^jji c**J jij . >jsi yia. ^ %r^ 

jjia^ pUji^Vl <IIa ^ia . jL-jyi ilU »-A«ia. jjj.mI1 j jj$jjl oi jSJ a?W"j 

IL- ft j %1 < jj — ijilj %1 . Jlc cTj^-aj iliiilil iJU ^ o^iil V-J jjS Uiu 

oj >_ii £ Uivi oj^ '•^u u^» i>j J>I i^^xdi ££> u, 4 kji^ issj ^^ 



TV 



.lie yj& gZj* *U£3j . Sjj*I11 £Jtj>J$\ Jki *\£i ojujfl J* 1 J *1_*J* ^*^» <» 




I 






>j» 



L>" 









YA 



.Vocal Tract <^>-aJl J+*Sl .r .r 

jtjfl LlfiL-sJjaJ) Jj fyftjfi lU^t Jot (> <j31^J| ^1^1 A^jU l^u 

jV ^ — lij s b>l ti^ jSjj v £*>**» >•* Jib ttjll Jjj <> c l_*ll ^^ a u 

. A-a\j <jJ=»J IAjjC- fr^J^i' _><u3 A -\ fill 
S2J nla Uy-J aljJ U* U^ *|jjfl jjj* J X^'.t l . l^d X-v',1 1 l ^j ^JjjUjII 

lB— iB J uj-1MI i> ^ JUS *1 j*31 <*L ^SSjB (> g^il djfli , ^L^JI 

LS— ^ J &^\ ^ O^J * ^-J"* 'Saj^ *'j^ £JJ* ^-^ V ijA. t .1 .0 S 



Y^ 





J 



_ijl Jl^\ ^s Ut . (() ^iLall c-i_^Vl J^^l **£j *4kj, Cj.^ 



;l_ 



T. 



j& ^Uill <> jjj&l ^iiSj . £U.ilL 4L*;* <U*c V • * ■> ijjL U ^ja -<-- v 



Larynx Sj^aJi .1 .y .r 
^ i"*fl1 o — -a^Ufl c^^Jl ^s ? UiJ\ jjj^ J^u U* 4jj1j$JI S^aSH .-.UU ^ 



_ f 1 _ 



i^JaOA ^-tj^^il 




fjjjfl ^Ju *^Jjl 



jlaJI ljj«^j1I 



i ja iaJi 



. ^ jM ^jM .i .r jLifl 



_ rx „ 



^jSjVl LJj^^i U«_j3 ^-ujj . (A .r JSift) v ^ J5SL3U S»2l ^i 
U£j . UjoUj J L*y& c UJl J u^LLj j u^j yl^ j™ arytenoid 
UuUij o££>~M O&aJL u^ * tf>-Vl *i>£*D cL^V* JLA i^aJL JUJ* ^ 
L^£ . o— ^jll J] JSVlj JMjmB J>j ^ ? U^S ^u« L^ji l^i, . J^W 
*_aj *l ti o^jll Jib clj^il ^j-r^ 1 jiiaJl ^i ^jii oU^i AijLi^ jUjL 

^_ b j^u^y l^s . djji ^c ^^ ^U£ jy 4#i ji ji * <l£ji ^u^vi 

* £#>-* oftM ^ ^L UjL JajiijVl ^j^i jb tijkjj&* 

U 1 && W4* >jU *^ <*£ <*J± Ufi.hin ■>• UjJJtJ | j) U . ^J^ Jjlja] 

> — 3 UUi *lj*]l tk^. \^a u bl j . (j^JL sJ AJ J ayift ^.jj ^jij u^ 






^ tt _ 



>iUy fi t glottis >•>» c^ (^a j * W^ «3» ^^ laAkM 1 £iSM 

. (.a .r js^ill ) L^^u jt 

£_i*l ^£ ** jij U*j»j ■> W^ 1 J^ caw- - * U^-) 11 v-v^ ^^ <^j 
U$ -ay ;jc UajUJ JJ i^o^ L»a \ M U J rfj^J Uirft Ajjja £j>Jl J* p 1 j*j^ 

E 

1j $*j i ] — **oUi Ji\ t^-^J *-m A*^ i> *3*k^ (Juj* 6 1_»2l _)=^ ^>.l ij* 

. (.V .T JS-il 



_ t£ _ 




-J —11 ;> SjiiV* Sj>^1 ^i US UU (U^iu _^l) jU>i1 



_ ro _ 











^j 



*a . o&s^ o^J c-^j 1 ^ vu ^ J ^-^ J^ 1 



sr _ai «ess» Ji^i^i <j U u*i*Lii^ uu u*^ ^ <> ^ 

&* 6^ *^ U«*^j ^j* JcVl ciS^i . (&$ J] 



_ H _ 



i> v»j^ U JUjll j * <jjp \ * . j^fl ft L-iS»j ♦ iuiill ^i ^ijj T « • jjj JULY! 

^ j^£ ia. J] ^^j . F >— ^.^ 3^ J « fundamental frequency 

^s jjj U^] i^ * <^>^ jW?Ji *Uici ^i ^> o^jk^' 0^* J\ j 
^Sfi o — * yL-jyi dAi-.i,^ u jjl L^ii us . ^jiiii ai^J^i fi^ £i>; 

J^ 1 - rtti Cj^i-^il ^"ttw «*Ll loS i*ki_^\ <J 1 «| jSjjfc (_j»aj *_i_jm Uiic - 23JJJJ 

. L«g *'g- 

tf tf tf « H I H 1 ft U» j ijftl Ukj jajiV) owj*1I uitfL-ll 6^ Jj^- 



_ rv _ 



I 1 w ifc-A 4jio Aliu qj3j3j> ^)1 AjM )31 i «*\*H T ujr^ i ^/> uly j> all ljl& (JJ%J ^>— a 

1 iila J ■mjjxnH Qynfijk JJj* 4aa>Ua* £ jJ £ J^J Cjj^i .jl£ I jjj t voiced 

^ ■ 

. /j^ dy — u^Si j jo*) t^-Ji j^ 3>ii Ji*$ . voiceless La**** tij-* -u^ 

false j*uiL_£Il u£uj*~ll o^SjiU ts **j U li££>-J o£M_>U J>js j^xj 
U^_ja j^^j j* jS-y Lw *ljjfl ^ja^c ^ULu-^u :& u$i ^c.j jLiU j vocal folds 

«£-Jij true vocal folds cJ iA^ cP^j^^ u^J 1 : c£pj^& uh*sM 



TA 



J-&*Jb j£u Jl& uJUJl ^j . uibMl 0^>^i Oi^ji* lWJ U«i» i&jfcH 

• uA**^ o^j^' Oi**j& Ji* W& oAhj— ii 



Pharyngeal Cavity ^ti^X Uj^I .t .r .r 

*-*-rfJ*3fl J <^Vl MJ jail <^ji j <&. !> SjaJiJl ^ J^-aj i_jj^ (> S jbc ^ 

LO-klll ^> _>££ Ol.j*J ^iaJ ^ j&j ^dJ.i lib ftUafti *j ^ <-ky*3fl 1 JA j 
^ if^J Qi&f^ o£*&Jb SJ^l "W« *i*b *sl*iskj ^jll ^ijSl Ijc i Ajj^JI 
J_Jjj 0J|H Sj jl Ul^I Ioa jA^ tjS^j . 42jUA uul^-ail 4jfc jj ^3 *W 13 

1 — ^ - AP_?~^ a^J' t> yL^\ ^jM-al* t> g&A .jjjjjl *j&_ji LJfcaj 

#_#>-» ^j ^ ^\j\ i^m ji*j ^sku ^u^i j^b *i _*u j> ^ 

u^_,^i (ju sl^Ilb *3M ^ .jUUl ji> J^ US t ^i ^ ^iLJi c_ij^l j 



_ ri _ 



J5LJ; tf — la jAj epiglottis J-*>M o^ **•# tf^*^ , -*ij* : & J*-^ ij*j 

>t ,» Kll */ ?-^J* Sj — >^li ., — l&l jjjii-J A^iJ J* * 4.*$.^ ^oilxkl ^jjJaij um,lAj >*^ 



^J * Ai .j**H CjUIII (Ji** ^a U^ ^iij jU>il o^" 11 ^>J~ V Uiuj. 
Ol— a Pharyngeal wall ,^-iU jjaJI oUa jU>dl ^LJ li £Ua ^*i . a*«LJ 

• fc/ ' /&/ Aft*-* £>** %>* ^ 



Nasal Cavity ^iSl uy^n .f .Y .f 

j_JJ (j a .&U j^U. UfriiJ j^l o^j^ t> <^ t| , -vj^ 1 o& 

^_lr> ^i^^u &_**- ^ =Li3 J> o^ £** $ ^\ O^Ji s» J] aH\ 

^ — 1) <J — U-iM e-1 j$ H ' ykV'J JjiiL ,jij jj t A^>j ^JJ^Ja*) ^^J (>^*^ s-^jy>AUj 



_ t. _ 



^J^ 1 i i-U^ ^ V] <«#1~ u$jH»il» ^i^jSl uc J-^ii* ^Vl ^j^lj 

J-*aj soft palate / velum oil! <*baJ1 ?J Lj . iik£^l <-Li3 jyjk jc ^sui i 



Oral Cavity ^>o3l uijjajJi . t .r .r 
*— ;_£ ^_a J — i£> <^W ^.j ^^1 sJuj^ jja t ^^Vt UyjUil ^aiL. 



^U'i^aj J 



^ il _ 






Lips and Cheeks £fi£$$j$glffl A A A .f 

J j t ftjf Oj ^ tf s U£ LU pi JJ£5 Ji-B Utf ^ j j- j t f*-j 

t I $ I s^j-^A) j_Li y. — a US Ufri^j , /y ljj^II Jki ^i US Ua jyi 

. gj^iVI »_^J ^j^ o^&Uii ^cii* iKti j* *^*J frjjJaj p'JaM 



B^ 



Teeth tflJto .t .1 .* .f 

■^Mj (£ jUI O^ilW i^Jfl J-^j - **>>* ^jjij 



_ 1Y _ 



»Vl ^ j — iij . /lj/ Cij^i gji^ LU31 ^Ll^b i5 ii*Jl ALiil ^ L^ia 



Tongue oUJJi - r ■* * * r 

^—i^l jl^JI Uj g-Uill Uji- J ^& j t ^^ <&~* **El *i«i • 4*111 Jc- 
y— ■* • Jj 6 ^ 1 «*** j' fVl AilB i^i mother tongue ^Jylajyi ^1 Jlijj * kujc 

q j_ii ^ ^^ v j . -ui viijii ^ ^utoj mm ^ | anguc 4ja s^j\ 

i — «£ si^iii j; /d*/ Oj*-* ^i is lush ;> jii d»>J ^Ijajf -u- *>. ^j^s 
*ij — J s^ j] ijum f±& ^ 43U ,1 ,f jtai o^ Mj • /c/ ^j-^ ^ 

jl— HI j=*> * center o^ 1 ia*»j * front o 1 ^ 1 ^ < tip u^ 1 ^*jk : W^ 1 



- tr _ 



^_a t ^j>-JI jW^ 1 t> tf J*i P^a£.1 jjUJil JAL.? • "'root o^ 1 j-^- * back 

(jUJif _>i_^ Jj^J^ * kl£fl jUuSfl «-*^= JASj < JIXJ\ Jjfw JuS i S^jIaj Jaju V 
m . ..-* JCiAJ Jl . yjilaJil i-Ju^jjI_j ^cj^ijl t ftj jai^ll ^j* Ij^A '*3^ O^ - ^ LP^_J 






,j s :; j jl_^ cfeM 6^^' t^J 1 '4* I U*l &j^ $* Jic JUil 

, fill />* £_>^A *' J$^ ^V^ *_>*•* O^ 1 






_ it _ 



Palate *aj*JI .i a .y .r 

* ^jLJilij l hard palate ^-L^ i l «4feJl * j_/fl : u^-a J) ^i=Jl ^hj 
*—!** 3 • t/j^l <-**j*j11 *-■£* gj ^ vL^ii Aau . soft palate o^ 1 &*$ 
^ — * j palate jUii s>l*j J| . f&f o^-ll l^io c >j villj alveolar AfiUl > 

. s!_>aSS J^lj <^i5 -lit fliJl 
J— a U j£ ^^jiyJl *&*11 ^j^l U^UijJI ^lij UjSJ J ^ ^ 

V- U £ >ia $1*111 Ui /«*]/ Ci^t c (>7 UM1 jal -of us . : uu<;^» ;uau 

■ AV * /&/ < /£/ *M* 1 



Mandible Ji-Vi *iiifl .« A .T .r 
l^* ^ Ji*s . g^l Uu^iil ^ ^m J soLjj ^ JL&l <4ili ^L*j 

- .413 Cj^I a*U. < T ^ JiJjfl ^! ^UiJi 4+js ^ CjjUi ^ ^_^V* A^y 



_ to __ 



^_3 y3>-l» JW^JI ^mjj . 4ifca- a>-J £***aa ^jJl <> £J UJI c ^ JU- 

tfj vi U— i^S 3 j_>*B CjI j^xtfl 4jiUl o-L-Vt jjjtfl jOi^M SjaosJ JUj 

V A—l^U IjI J— «J -^ frj .AJjUlAj SAUft uJl>-ai r^] O* J^"? • UJJiJ>-att 

li— *j . l&j** iljjjj Sijp- s |j#]l ^W* 1 u^Ji^ ,jSll j£a£ilj jLJK tfj$\ 



- in - 






AtfjUil Ol>^)U A^l^i <j*SLa±$\ . 1 . i 
JV_=J <iL_)o ^ t_u S^iUl CjU^B jc ^Ut J^iil ^i -VyJ jll 

consonants ^--V>-*3* * J_,Sn : ua_^jj j^j ^j ^ ^^ oi^Vli 

* "W'W* /"/ * W : J— ^ CxdjMilli . vowels l^I^i L ^liiij 
/ / 3_^H, < / _ / a_^\\ -^^ y,^ *iB yi ^i^t U 



J 

P 1 



I — I '*kM *j*£hs ' <~±> Sij^, jij ^ 3 j _!' / aLjU> k*^\j 



- sv _ 



0^ - ^_jiUi o—^ ^ u^ - 0aj^ ] C&> ^j j* *& oA J^j 

CjL^iitt ^— i ^lj — ^l ^U \jy*j International Phonetic Association 
International Phonetic 4_^JUi 4_£_^l 3— p=Ji1 ,^-^j *a* <ij^4 
l_^*j .* . i - .^ .£ J*j^ 0&3 * IPA —j ijL-aiJ asj^I^ Alphabet 

4 'ijj ^y J( >_«' ^ /^/ JX. * Syllable ^l V* J *-&» *J* J> 



_ £A _ 






. *UI j£ 2 j-Sj jljU J* 



£^ 





CM 








an 






i 


1 
i 


1 


B 

n. 










CH 






| 






B. 










-a 










i 




C5 


2 


K 




2) 








1 — 
1 


*n 


s 


CT 








X 












k. 

4^ 


03 


C? 






> 




3* 


J 




fco 


> 


-^ 


I 

1 
< 

1 






X 








id 




1 


I 


; ft 

i 










' r "3 


^ 




^ 


J* 

1 


XI 1 


C* 




I-J 


(Sf 




*f 


r-* 




* 

ee 


■r-* 








to. 
to 
























< 

1 








'IT 


c 


u 


t ! 

W ; nH 

J i 


*-i 


r-H 


> 1 


I 










*o 






] 


1i 

O 1 

1 ■ 






CD 










i 


1 

1 

35 


1 


S 1 






> 




o 




1 
1 


i 






s 


iti 
















a. 
£ 


a 

t: 


^ 

H 


a. 
H 


ii 

E 

CI 
i. 


5l 

V If 

5£ 


J 

H 

Is 


a 

ii 

2 ■ = 


V 


i 






4 

■'I 

—) 

% 

i 

I 



1 



o» 



pAA Front ^Wj Central ^iii Back 



o^ Close i 



Lu-*j <iii-* Close-mid e \ 



L^i ^iiio Open-mid 



(yi^Open 







_ ©^ _ 



CuS&aR .\ A A 



^Ij 5^UI ^Ij^Vlj ^jaa=Jl £i\yJ$\ JiU»i3 * A^j 5_u_>*]1 Ol_^aVl £*** 

. i^^Vi <^*ii } <&jk\ Jsuii ^i«j ^ui ^ ^._p 



DT 



h 

il 

1 ■ - 


i 

i 


* 

1 

i 




i 
i 

.c 


< 




J 


1 




1 




i a 


i 




1 








' 




















l ^ 

£ > 










1 








■ 


















a* 


1 * 






| . fc 






fc;j 
to 






"1 


IS 

n 

i a 
H 

i % 

n 


c 


■d 



4 

ft* 

-d 


""1 

N 

h ! 


11 


1 




■3 

< i— i 


1 

to 

1/ 

■Il 








*0 


ft* 










w 

"11 

1 
1 








1 




1 


J 


1 




4. 

D 


"J' 

J3 
















1 






3 

& 

e 


h 


D 
lb 


a a 

"1 


1 * 


J 

3 
J 




_ ^ 



_ ar _ 



Cij^\ (rja-.Y .1 .\ .i 

j kifl ^jliil cUia&VW o-^V 1 O^^ 11 O* 3 • O-J^ i^ J^ 1 J^^ X 1 

• u£i-ifl oh i> £j** ijr& «j*j ■ bilabial sounds **tfi&» ol>-rffl ■ 1 



_ at _ 





.1 -t J£*at 



. / v / ^ ,l*t ^^\ j\^i\ ^ ( v ) 



oo 





.Y .i &M 

. fa/ 6^ *& ^j— » jW er- J 0) 



_ °"l - 





• jcj i5^j 4ii ^j^-^ 1 JV^ 1 £^j 



OY 





. /J/ &* M Jij^Si jl^l gdy (i) 



Oft 



(L 



Q 




. fej s^ #& ^>-B jW e^J (') 

i-jj — £2 * /^/ ' /a*/ i3ki #la i^>-^i jW^' ^-j ("^) 



o\ 





A .t Ji^Jl 



. jAj ^ *ti\ ^j^\ jl^l ^j (I) 

16/ 6^ 4^ ^>"^ 1 JW^ 1 t^j (m) 





ot^uji v^-hj2 • HI * Jt/ 6^ *^' <^j— 11 jW^ ^ j (i) 

sM mMs * Id ' /c/ ^ ^ ^j-» jw^i e 3 ^ M 

u^ v j yy 15^ ■** oi^>-»ii 



/c/ ^ 



^c: jl 



_ M _ 





.A .t J&£3) 



_ nt __ 





.*> a &m 



■ / / 6^ *& ^J-11 jW ^j (o) 



_ If _ 



L_jU UM oh O^c-^J • labiodental sounds ajjUJjL&I £A&Ji\ 



^.ja CjIj — >Jjt\ ^j . interdental sounds **uJ o#fl ol>4» . -* 



JUii 



J>-fli joj ^ 2-^J ' alveo-dental sounds AoiUJjilli &\&Ji\ .J 



. (.£ A f Jf A mM\ \o4 ( /j/ * /u-/ * /j/ '/J/ < /^/ ' * /tf * /V 



oj o* ^r>j ^ Lj\_^aSfl (^A . palato-alveolar 4$jS3jUfl cu\#Ji\ .-* 



^ OH i> gj^ ^ l cjIj^V* ^aj . velar sounds <&k\\ c*\#Ji\ .j 



_ "W _ 



i — i>«j sijill /yj i»iijii iakiJi ^j . uvular sounds *ij$U\ oi^-ayi • j 

.(.i .v 



^j=^ i^\ ^?»l*Jl CjIj^i/1 . pharyngeal sounds ^iLUi Cj^v* .£ 
- J^ K jM'j J^ 1 a 1 -*! a£ L^>-» ^a ^iLJI jliaJI ju.>]l JuJ 



/ */ ' /*/ O^^" 3 o j=*iiJ] <> c j=k> glottal sounds ^t>?J*Jl Mij^aVl ..fa 

j-u 4_^1jil 4_^Liall j_*j jU>3l jp^t ^ ^^ (,i .a .< js^ll ) 

^i /y cj^ji 4#ja1\ ;uui ^ . c _^ o* J& <J 4>s ^>J iA*., 

«iLJ* ^Ua_i 4_ijS U_j . A-ii ±ajl ^ ^. Ujj ^jULi ^L -u^ jl^ 
0-^ ^A* JUS » £l^jV ^ia .^Lk 4jjS 'J j t -Oki *l£l .jfLX\ i JiLxV 



_ to 



ji—u& \ — iU j^ui place of articulation Cj^I g}j*\ J&* $ V] • i ^^ 



Manner of Articulation 0^\ aj^s .r ,\ ,\ .t 

E 



6 1 — ^>-Ji u^ J 1 W^ o^ J& ^^i^ ^ • voiced *jM** *-*!>*! . i 



■n 



rfipj^ oUSjSjII l^ tjj& j&\ oij^M ^a . voiceless ***>*£* cAj&\ .u 

' W ' /— »/ ' id ' /c/ *ftf*M* W ' W */*W ' /W ' W * /*/ 



ifl Jib ULlj *l_5*ll uj^a I*fl Jliij ^ ui>JSl ^_> .Stops 4-i5j -£ 

1 *. ^ Jib slj^i ijj^* $i* jLJSl ji (jliLiil e j£ £*\ J *J$\ Ja ji* *lili 

^_^ *lj#—B l« — * ^ ^1 i^t j—Vl ^j . nasal stops a^j! <*&J : JjVl 

u— < *i m— II Wa 2 >j V jA\ £*\+Jt\ ^ . oral stops **** h&j s $^38 



IV 



_& 



y_i jL^y UUid V} oW*£H Ji* W ^SjB £rf*J!fl J ?±jj 






ajJ jULi jIjk^ (gf L^jtii, ^a cJ j^a V» y-* . fricatives ^iliixl . j 

&i «-*-> gjjJifi o*£j^ lia *> ^U * I -*h Id * Id *■ Id 



*j^i / <^j ^>^ u* *A* ^j—Vi i> £>B ii* . affricates <£j* . _j 



_ 1A _ 



. ^ai jjj-iii j-i«ii ^jj» ^_^u -u^j jj ajfijjft (> j££ 



pharyngealization ^L3i .j 

J-j jL-lll »J ^liijl l^ 4^ tj.iU.nj A#j*}\ *m JL <!>{yj ±±ji 

^1 "j. jUT ^_ «j pharyngealization 5 — *i& al^iVl oi* Jiai *ud ^^> 
^_^ j j_jij . ^5 — jiajll ji <iUa} velarization jL-B jiy* ?i£j ja Ajjj*J1 
J j 4U1 i Ui ^j^ V Ail V] ^iLJ jM <> m _#j Lib oUUI » 



■I ,_!_ 



*— J* J tf j ^1— a * jy=V l M t> *W J J\ AiLij /**!/ Cj^ Je. *IM 

. *£bJ Jail ^i ^Ul ^^ J] jlUJ * /;>/ 



11 



j—kj y^j <$*> y±c JL-oji l*ji jjSl ^ ciij^vi <y*j . trills ^jjIjSS . j 

$#M 4 — *j=> :*&^ - Ujfc *^iju o>>^ - j^5 l%i aiiiu jua ^> 



^j^ol oSj l»a.Uaj (jjll &j>J$\ ^a ^ujUJI cj\j^Jh\ . laterals %JU .£ 
v — sll <ij! > ^V* ^j . lateral approxiimnts <#J& ^3U ^i^-ai - 



" ■■" 



t,'±Jk «U ^Jil ^Jj«i* Cj^-aJlj . fill i> £_>UJ cl_^l ^ Ujl^jk-ii* jjj^aj 

/jj_Sj ^ i^jm^II ^ j . lateral fricatives i^Slfial AujjU ^Ij^ai - 



_ v. _ 



. ^ii* ^Sl&J ^U. /(jja/ ^jSj %_, 



o — a V.A& W oA ^ cdj—Vl <f* . approximants <&J& £A#*A . h 

\ ^ - MJ k^ J £>Ul *l^ Ifcja c Ub ^1 ^.j^lb ^ ^ ^ ^j^c 

I— *Uj£i ^ — sit ^ftj , lateral approximants k*a* 4#jtt3 £t\j**\ - 
ol >_^V» ^ a j . central approximants V 3 — *■$ *&J& ^ j*J - 

ls$ 0j£* s>j^ii* u 1 ^ /j/ aJU ^a Ul . ^i^Jl iiki* <> .jLJIl 1*^ sjjiL 



_ V* _ 



quantity <i*£li j a^ji 
. quality a^31 
* / !J_ / t / _ / : IjLjL UJ ujSL^II o jSj ♦ &&\ £9* <>3 

tJ^^-mtMj, /_/,/_ / t /_/:i^^j /__/ 

^3-Jm j_k. i fl -- ^ LjLll Cul j-fl]l ^ a* jy-t SJiiS j»Jj ^j ^3 Jkdl 

4_j££ 4 WJ »fl ^i Mj • cfe^ 3 M^ 1 **£fl v* *-^ ^ -^ J^ :LiKil 

. jj il>a j oVl Ui <jj\j a** Uft A^i^IU , LjjS \ t , n i> ^_>UU ^3^ t^l <. i^Miaj 



_ VY _ 



ijijSj <>Wj— » O^J 1 v^ s^^ ys^l mw^ JiU jj»jJ\ jj^Jl j>' 
^j_>Jl ^-SS O ujj -"" 6-^j-^JI i/drfL*#& 1j*j . harmonics joij 

W* u>>ii i%jLj i±*\ 3 p}i\ jjsa j j . ^jii j^ ^jj^^i ^ ^^4 

^ — ^ J .w M ^ mM j ' tjfii.. <Jl Jfl gSLlI Oj^JI J V) s^lj dLS 

y_k *\ M — ii ^ jLquj j^i jj jji ^ ^^iji ^j* ^_^ ju^ 

. IjU Cij^dl £l£ -Ma sij^l u^ ^ *}* J^J - ****** 

1 

^^JU ]_s / ___ /J / _ / Jki oicj , Ij^S ^^iii l-L^\ Jib ^IjjJI 

Ut . ^oUJl -u^j ^a (jUB j* ^ia-fl *>J Jk, Uiu 4bS .USL ^ijj jUft 

l 4a aP ^Jl .> ^jfr jjB >>0 J}i /_!_!/ j / _ / ^ ^ 



- ^_, 



_ vr 



■^ a >**=> £ij—») *^- ^%^ ^ l J*^ *ij«a ^j L&i jj^jj ?J ij j) . ^i jj-Ji 

^_< ^ / — / ^ L -» U ■ ^ J^ b 0^ 1 £^.» (^ *% ^*^ W* ^J^ 

jjii ^iU. ^-4-u / / sjjWJIj . J-JR ?— * ^Ui_>7 1 jliJ * low Ljaaa4 a 

i— «1 . jjjiiii jjJj ^.L-ajj jLill j^> & 4aj** oV «^j <■ back rounded 
. ijUl\ ^.iL* <>» 4A.>-fl jV * front u-«ui -ok 31^9 / — / *-ijU ail 

3 ^.jj> wjl>-a J«^ ^ LjUiSJi J* ifi^H j^j . diphthong JA£ ^&~* 

" * J0— — -^/ \5/ vM- — -W "-W s%#Ji*aV 

_ YS _ 



/ / £.*>-* -^a— » uJi JUI Js- c>^ . jieMfl aPil— 11 jo, rfj 

* / c / >A M*il M*Vl yj cJL-jl !%] >jjj .Uli J 
U— ? < — *J 0>-j^ O^ 1 mj^i ^JW <*>> ^8 oU*AI &*>] dj\_^Ji Aij 

^p— a phonemic *1 — ^uji «-ij-.^iH oj% V Uafe i*&1 ^A Mttlaj ^Ji ^1^^ 

Gemination « >j^jj3I -T .t 



^ — w ' Jj" Ji* <JS yi .UL* jl UjV i 4»jdl yi ^js /s-^ l^L-1U . phonemes ^^> 

J-^ /^<^U^l lii^l tilai jl Ui* . "oW" Uta-« ,^ijui ^i^ >.! iul£ ^ i -■! — ' /&/ jil 

_ Ve> _ 



&.ul tjjlj tjtj i aL_>^ ^jjSj J U] j « SiaJj AS_pj f-U-iifl *uc _^c U j 






Syllable {M^ .r A 

■ u iull jjSj J3j . /^Ij^aj OJ_^o) OUajj3 <>• <JJ^" gWUI o^A - ^LUu 



_ VI _ 



* ( CV:) Jjjla *^jLua + Cj^L^. .X 

,*ugim#tf — ?/ * / — j/ ju 

* ( CV:C) c^U. + Jj^ c^U* + CloL-s . t 
"oL; USD ^ / j _ <_y. / JU 

t { C V VC) iliftL-a + PjO* CjjLj + iliaL^ . o 
. " & " US» ^3 / J J _ if JU 

^ j ^ V! . v "mU" US ^ / M ^ — J/ Jii* - (CV: CC ) cU— + 



^jil j vowel 3-KU V >_yj * Ci*Ua ^^iu ^Sllj consonant 5_JSli C >>jj *i«a. * 

y 

_ vv _ 



UH— " * ° 



. ^U io Jj *jj_>*J1 AiBi ^i ^u&l ^Ju o^UI - ku^ajll -i^i.J; £jkMj 

-/?- — *h/ — ?hl — *hl^~^l 

Uau j cU-^-~ ^—^j V t?1 open L^ ^ulji jj£j J ^ ( r 

. (jji-U^ J i'iJ i ^t ti ^jj <^i close 

U^jic uj-a u^ tSj Ul . / _ v/ ' / — &f * / — df ^ U_&> fcltf-B 

4_<J£ v i US i toiJI "-ijj^ll A^-ilU JbJt i*H&, . /m "O/t / -^/ : j 1 ^ 

i-J5Uj JjV* ^LLJU t^aiSa iiSL. L*ia JjVl * 0^> l *J JjVl J-^ll uJa 'jfoe." 



VA 



Prosody {j*Mjfi\ .i A 
suprasegmental ^. isJ^ Mj^> *-**** UjIj- ULsJ -^'-; ^^,^4 tjw, 

. tempo ? X-£J1 4&^h— >j stress ji — iSI y pitch / intonation ^*^l Ji* <**& 
;U 4ltfJl ^uiUiil 0j£> iaa i ^Kii *1&1 <j£r>*^ oi%M' ■">* ^^ >> (f"* k 

jl t LLjU (X 

_>^ii u.A L, - il * i * W* j^ 1 £3>« J^ *^? ^** J* lA -' , uj^ J O^y decrease 
crease ^i— jll £ — WJi Jc jjij Laic j t UJ <jj£i i^iji de JjVi ^US^i ^lc 

_ Yl _ 



(Jj^l . ^ a Ajjj 

c^ J— *i v*j *4ttf *> /■> -— J/ ^ <^ ^ ^ tf* ' Mft - ^ 

jiiu V Ujl V] u&^-H j£*KK C& J^> fiSj- ^ Jj^ ^ ^j.? * W^ ***** 

. \iiil lIuuJs. j Lai} 

■^j lW» ^"^> && u^ ^! 6ij^ ^UJI Jfcj s Sjj^iS Cij] j^all <LL CjjI£ 
tf a JjjL ljSL*. <> J&\ ^JUa ^l£ \j) j^l J^i ljSLJ ^j s 4_*KJ\ ^i 

L-uLs "J— J j A^K ^ UU. Sjjj ^^j "^jll *j J-&" Jjii t->^** .<-l^l ^ 

_ A* _ 



^ 



■ ojF- *if* o^j ^t=fc JIl y» j j .ii ^q) ! jb £»L*iJ ^S^j Uiji pfiij 
jji Uj>« <a1£ JjLii Uoi*a . *io=J ^i ljUSJI ^*j ^_j«ll jfc L£ . .»,w»Ji 



4AIH* JjLu ,3^ Ajiailj b£&i*.l l$i* j^c &£ i U*L-a *A ^1^1 jjcj 
^_J Qui — .ill (> j^j tf >I £>i_4 (rj.Se yjfr ^Uui £ jj£ Uiu oJj-b B>i& 



_ M _ 



jjl — ^ V i ii* S^UJl AjjoL^li . ^ >Vl <§aJ* ^AiUl j- j^ ^SjjS U 
a_jj^\_, A__jft:dt ^ — ^L^i ^k. l^Ui c ^-.»y <ujjl _£.i*i. ^ sjjj 

I — • f_ £ jfl . 1$ jV>-*V «j*«jjM s^UiJI iai* Jf jUIj^I si* ^jj . Ujjfcia 



,i i , , t ,-^Jj I'l ' 



AV 






. 4jm 



e l ^V* d£ j>o^j ^ijffl j^ydll J** tf a utfji 0A j* #*d i-Mj 

^_kl ^ Jail (^11 tfjiVt CjUill jjSIj i> ^ijiJi (jl£ j] . ^j>» 4*111 ^l^L 

iftlj S ^jSJl Q\Jti> U\Jj *jjjjJ AiB Jft ^jjJI 4*m ^ lji*ljlj ^pU 

ipall ^ola ^iJl iiiLJ j^ll ^Ui £j^A) j& l^. Aiij^l £jU-Jl cliacb 



_ A£ _ 






; L_ a jjj £ , (jKj . ooLiict l^^j L£ tjMll jl*i ujiJ cU»il ^j^j 

jjl V j 0-^P>-^' U^iji* Jj-> ^»j5 <J> . 6^* ***** J~ ^ ^J * fill 



Ao 




}J _mi 



.1 .« jiai 



_ At _ 
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L. 


A ■ 
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la! •, 
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ftY 



oJ»tf jl$jJ <AL\A) *1j*Vl <3j«-o ^ <i^i ^jiSal ^.liil cAjLS' 1 



Ml ^^J 
*jj— Sill ^— *lc >I-Jil l^ki i*ik ^ 0^J>" e*J L *J*i*% j cM ^.J-"...? 

V \ 4i * jVl AjIc ^4 Ui j_^< a *]| ^ ^a e U l&Ju ^jUij *L^'1 --ijUijj 

4—^UJl 5_5jSi AjjUl* L*~L*! ij>j £Aj*Jy\ £j±» ^u~j 4^ £jffi J £$jZ 



- <^ tf» a JJ^ U ^ (-Mil 



Cj1j_ «aVl i ^t — SB * consonants d*1>-aJt djj.i*Jl ^Ik^J ^ ^IUj ^lj 
^—2 J_S ijU^u jSJ ^L L ^aj .vowels Cdj^tii liu*. ii ?J ^J|j < ^IJSt 

$.uUfl LJl^aVi .* .* .o 

_ AA _ 



j • « — |**#W ^-bj* ^ ^V* J^-jJ ^^ £*j o^ ] d J*XJ f*^*4 & 



/-^/ * /,/ : JL* ^ - 

fc/ ' /£/ ; <3" ^ - 

/ j/ : *£JI (>» *S> U, JUtt jj—al - 
^ : -«h-tt ^ «ljL Uj ^Ua o^ 1 6* *-*^ £^>* JiJ - 






^_- 



_ A^ _ 



ffjf : LU31 \JM ljI jLij JfcJI U*& jLL? - 

hi ' hi * M ■ j&$ j- - 






Cd — i^j ojL^, CiU^a : CiUi^ll ^ /yc-^j ^ 4i^\ cub Jj^j 



jfrl\ • > .r .1 .T .* 
* /A/ . /i i /V , /!/ t /,/ , /^ t /J/ ( /i>; 4 ^ t fe/ t /s y , £, 

- /V * hi ' /-/ * /v 



_ ^ 



O^^Jl -T .T .1 .Y .0 

/^/ * /£/ * /c/ ' / — k l • ^-^j> - fl u* U*>^* o- e >i «*J_> j^-^i 



■ M * /V ' /-/ * /v * id < Mi 



& jUjll 4 i * T * V i Y « * 
HI * /c/ ' / */ : <^J - *-*-*» ^ ^ ^ J}J^ £*4 J ^ 



SjU^lj Saiil ^ ,o .Y .^ .Y .* 



•n 



AM A .Y .1 .X -a 



JjSifl .V .Y ,1 .Y .♦ 

I J jit y,. -n > a H oi^J >j^Jj «jjjfl LJ_^*^ailj l jU-111 i— ijia iU^jl jAj 



uiljaWt .A .Y .* .Y .* 



A-yUl J .Y A .Y .6 



^jl^l .V* .Y .1 .Y .* 



_ nx _ 



^jUaVi .V\ .Y A -t ■* 
*1 iit iili-ai (y> k^J^ J±. J^M _» £l£ij j»a j . £-fciftt -u-Sc. &M$\ 

& V)^ ^IniiVi j jUa^M V- 5 ^ UJ->^ 1 (-I** J - l*-»S i-**-U 
jVUj tj lualaja U$Ltfj Uj ^AjSH J «***S-tfl li t \$ic ^iii 



-l±*_i 



t ^_si 






_ IV _ 






Cit aJk^Mll ^_ 1^ 1 CdUig £J*jj k*iM .- J-.11 > l jw.& Ui^U H] 

o-^i j *_4»*j ^ ^U iii i — *u~j ujSj jis ^jiai oy^' *-^ J -^ 

_ M _ 



Cj\^ A^.1^1 Jlli OJ^ ^ f^ ^i^ ^J**W <-im.,Ai> j>»_yij Lo-iic JjjJ^JI 
^j «^j j j£^j <*'ul iljU^ £-^_>l Q.gv-'K! ^Jilj < !>&- i AjjjlaJVli l$Ji*j A*l 

c ~. ^ . ^iSjli/ u>iai cji^l J* c&ti ^) "^jUiJl " ^j plosive 






^ , *%-i_a j" ^ uu ^\j StOp Axi^ S_Jiil J4 CiiiU^U * Aij3J ■"' -;* ^Y* ai& 

^Jc 3_^i 4i~*ll »*» sl.^^ij . ^l &J* ^ ^ jUJl J] ft |^l ^'^31 ^j 

j '^ — i" 'Uj*. jbi*j M lenis j fortis <^£ ^1^L-l ja ^ftl J\U_, 

j voiceless j£*j£S— j tili^—la . &i_^U 3 £Xc l$l ^ ^^^t cAj^\ 

. y*ji ^i ^^t ^ j&£j^ O&pJ -•&& p^ JjVI ^j , voiced 

— 1* _ 



S_j itAyJ <■ jlu.^ Uk^i L> 4i>i»J 4iiSJ oUKl\ t> M ^ jj»ill ^jWi.-ij 

*_! *«_£ Jj-ili v—fl (>* Aii V! - ^a-aaJl '* J -" — u ^u~ i*j-^-j ^l 
* /&/ * hi ' ■* j W— *-*»_> t,*— * * — ^ f**4 Jj**' u^? -^ o^^- 3 "^j* 

J ;"' S ;*J ti ^ -njj * A-Jilo Lj— Sjll ^ — 3 jj-iill o^J^ *-^JJ M^^l qUjWi.hj *i' 



H\ 



ij &. Ul . o^UU cfip^ d&*J jjS h*p$A sUjJ^fl tJkj i*i 
Wj* tj— 1} uwj^ CW*-> OWJ* W #jfi ^a Cd>-Al l#£ S jj**-J 

cj^-JIj . v unvoiced "Sj_#^ll jj& iijl^^Vl ^aj o^j j**^ ^ 4-*~ 

. i «s mj u^io. Ujjj ajUjii jl sa^j» u^c ijii? ^i ^i us . ilu u^ u^i>.; 
-rjjSn ja JjVi jui^vi J _p*j -uu t ^j *>•* Uj&j u ejj 



J^3I ■ 



JM — ?-* y ^ Oj voiced, voiclcss, unvoiced r J '^* <j_^j1^jJM uL^I^a^mJI ,jj&j ^i^_> 



/j\ _-,j. j]\ J_j_ajfl 4 ) -i«- j 1 5 1 Via djj. .-01 lis* ,j\£ 1J) L^a_^ai. j ja ? ■ • . ' ,1 
- ^_>*tf ^jliJl ^ j* US ^ jjl j * ? l^ll ^ jA US jijj * i?j ^i ja US 

/yk/ • W * fe/ < A3/ ***i& ^O-* 1 d j^ ^ati ^ >_> 

jjjJI 4 m £AjJi ^i ^ u$Jj faatf-B %jdl iU*Ul ^lii^ «^ 

- Modem Standard Arabic a1^-J1 ii^aii 



J a 



_ 1A _ 



r 

J,^J1 ^ a^^^-JI ^L ^Uoll ij^jj 'jLjJI 4if 4^1 AJdll c'-^i > ; tilC 

4—ujJl 4 iifl ^\^J lW W^a ^1 ^jU^ail Sic} Sjjj— J J U ,>_, 

Vjj_a . jUl»j 3 — j_^^ll j* ijjfij -jl jAl \'Mj . Clcl • jjSj-JI *_Aj«-&1 jIIjj 

_ i4 _ 



jjO-JI ^j! — j J 4*jW V i ^)i 4 ^Siil AjU^ ^ SjMTViinlj AJLlaJ ff^Jij <^ m yJ^ 

c^b j)_i U^& j t ^uft ^>-^l W^Uu ^u_>Jl ^1 UAU i^ J UjwUll ^JC- 



natural language "* >v>k a-^J' ^jLlajll ^ i $*+t$\ W^-^^j ^' ^j>^' ^ilt 

ill ^_a f si .M ^jll^ ^li* C Language ^ *±K A^^uji wUiJi ^£^ \i4 $ 



. a 



r * 



I 



1 « x 



f— k J — * j * "aj^jSVi ^Uj^I" iij j&i J *iffl dj oU - ' 



r 

f-J 0*J ^JK^ SH^J^l CjLJ^VL £*^je '■*£*■ ^ * £i>-Jl ^Ub juS .J ; ; xw 



*L 



4.^ 



-3 V U l^j -U^ L l*i- . SjS^ CjU.^ JaJ&A ?$ U_^. ^ jy 






tjj — & dij^ v y v) ijj Ja^ai e i j^ii ji ^^t ljUjJi > Suu Ls r 






_* -r_ 



4-^.jji J 1 ^ . jil ji o^» o* JSuVi o* V**j 1— '-us Lis ^jii Iu-jH 

r> -JL» ^Ijj^SII ljUI ^^ . I4J si>Ji 4slk5t £ljd 0- £^ J! e^ *#>-& 

I- j- -K <i.1^ 11 i_jl jk*^l Jj «^_>AJ ^jSj^. ^5Ua lift JajjLJLa . fci_j*_<a jA-aJ AJ^i 

. '~ij- ■— " Llia -_jUS]1 -o^iL<j 0^*V 

«,\ J| ~U .. Jc j^ ^11 CjU^U <pj**Sl (JJU^JI ftLjjill L_i& ^lijj 

1 ix-iaj jJ ^b <4b ^Ifr ^^ * c-Ut CjUj^ l^t_« J&aj Jl Oj-i 3&J# Uil^jLi 

j J i^lijHjll jji Uiaji *£ji» ^ ! jaa. lldll ^ C U ^ix^ ^k ijJall ^> 4*U 

^jUjJ^ Jl jS^i U* t jiill ^aLs I^a- djU_jAii\ JiiJ /jl jji jjlflll AjJaS CisJ !> 



1 . t 



■^-tij djfl oA u Ue ajs jisa ^jB i^jii ^u ^>ii\ ^j^Su ^jl U 

/^Jl_j IL-u^t £,t a.^J ^j O^) V j . Aj>U1 Cjl^Jtfl ^1^* l^^i^y 

1 i* AJS^. *5U» ^t ^ clJ fljil-b pJ L ill. 0^1 ^-ijlxfl . <£^ ^Ua SiLUl 

li_* . jU^V 1 ^jh—> jl*^ ^SUJl _>^ ^ ^^itfi jt^ <> c jUJi rfjtf 

jjjSILj . amplitude Vn ^j frequency UjjjS d^ ^ \f^\ ^u^ji 
l J — n&±\ u»j«j u j\ Hertz JuA jjljj s^ljil ^jittjl ^3 ljL^I ^ < ^ 
^ Sjjj AiU **SU j\ A^aj UjU Jjjja iiU U.u J> \& $+j* oL UIS \'M Hz _j 
ti? _i 3 u J i dB — j ijU^-i ^-i_>~ u s \ decibel J^u^JU ^Ua s^ill U . <uOi 
* millisecond yfoAJ\ ^ 4_u > ^Ji ^U.^ ^jll ^UUlj . ^^1 soi ^4* 



— 1 ««_ 



s jjU-JI ^Uj*N Jl* sine wave Aka-Jt * Jail . l t CiU.^1 ( * 

<>* JSl i> *jW t^J complex wave <£_>^ cjU^) (* 

^>4 fti*j i random/aperiodic noise 4JHUI j& s1jU_jJI (V 
. E ljAlj £83UB oi^Js ^ijtf ^i ^- J«i 1*1 oJ 



_ wi_ 







AjS >A *J^ 4Xp 






iiSb- 



*, 



*-♦ jL^i 



^ 



.1 ."* Jiii\ 
-j k^y, Ju> JjV) : *ii^ Ljbjji *££! 1<lwj Jlili li* j^ 

A — ^ 4^.^ Ji^» .iiO . JjS'l ,> Jal l^liij jj jjft T . . Uj^jSj 



_1 «Y_ 



^^-ali jlfaj fjA AAjUil A£>-al1 OU>*fl .Y.I 

^_ii^ . ^jh^II J a r" <> l*J£ £>3 pffl 4aL^ £Lj^_, siia-iJ, *'iJU 

^_k. &*-£ us tfpiA j^\ CJ u. £ >j ? ^u^i .j* J v; . jtj* * * • 

■ Ljl sfl j ^ ^ • 0^ [ ^J* J* >> ^£?^ *±* • */^' -Jd^J 

' . . .-■■ f . _*i .-■■■■■ 

l_J Ctj^Jl 0* — M wfl Ji— b jUjii uP£-M J^j>* Jjs I:a 

I • ^^Ji jc- 5<ujj . resonance c^U* a^L«j ^ jiis Sj^jaJt jLu ^ ^y^ii'i 

aii Ai^ ? m j& Sja^aJl ji«j ^sil sJuj'^iii j jj . formants M*yi j^ 1 *- *-i_>« 



1 >A. 



jj^i Jl%j m&S yi j^ aLU 5V™<; L^a <jU» J^.>1 idbj * cJS-ill ^ 
sr -kj j ll J — Lilii . o^^ill o>ja Jib ijUlll ^ij Jc oU, <Hljj jj Jill *uti 

jiijajl U£ ^iaj| ^ LuJ jL-lli ^ L*^ * l£-J <> ^UUl MJ L Jai^. JjVi 

<cJ j) * yUlll jLy* l*f,j4 yX& ^ jll jUaill Ul . J_>Vt y^jSl <jlWI JJji 
L_J . ^LJill <tf __ bijil jUaiH jjJS (^iijl US ^ifil J] jLJM » ^isj 'US 

lS^ o-'^j <^j>^i jW 1 J^j f*^ *&^ ^ lii 6& ^ *^ yujii j^di 

. ( .Y 'A J££») ^. 



realized ^1 /(j ^/ £j>-1I jjljj /J ^ £ g; ^ ,,/ <jkZ i) ' J«j ^ ^a 



nasal „ _, __, . _, 



" _ ■» 



^ O . l^J ji] Jjlaj Wjli^ J& *Lj t &iu^a 3 ^LiuU U^j . 1*^1 >Jj ? j£ 

&_!& ^ . fin . ^ a c^>juAi) (j^ij (jj v*l S >* A_u jitJl Cjl_ftfcj!i? ,Ua uti*ji ^Ji-^itt lift 

fij^JI i^jJl <n^j&1 ^U«J Jc .iUi ^a t>i^ * Jj. difl j> ^ij 
J^J^-* x * . * * * J JJJ** ° * U*^>$ UW ^3*^' A^>->ll OU^oil Cjbjjj £& 



_M •_ 




3 
1* 



3 






> / V J 5 



JSj^L Jjjlll 






\ 



$j#h* <nj& 



: (jJ&RS JjVl <~jV* 4*iuj5l tSkii) JJJ1 J iaJ ^ 4uiu_>H jkill 



\ VI 



& jLS jll jt SjjUJI ^U^J 4£Uj *>-» 4i- £>J £>^ •*>_« 5 ^ >J> 
uj£ X*i VI i Ijjw ^j-M oA l-a* «?>-* 3W 51 c3>^ <^j ti&j^ 



\M_ 



<- 
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s JL-ii&l 3 Sc ajjjiJI 4*111 lid^J ljUSI j_^kil ^j^i ,j^a . *M ujU& 



_11Y_ 



*.. 4> 



o-iiM sjj — *11 i^i . V%-Vl <*3 flaiiJ sbd l^LjkS :UjU*j \^iij«-» <Jc j * 

4_il ^ jj^._^ <iL Ui jou U vilU* SjjiaJl cAjJxS 1JL±\ • / v/ t /p/ : J&*fl 
U«_a 4 / z/ i /s/ J-^- * < — «ii c^l jj-J ^.ty ^3 j ^ *d V] * f Vl fJaiJl 

*j » ^Xia^S Sia.1^ Ci^ui *#j*\\ iiiii £*U i»*iajMJ ^1 J&j ^ 4*K Ajjoiajyl 

3-Alllj oj^ 1 -^^ • * «^ * ^—u^t a idjl ^a Z^/ ^ /j^ jj^ l^jlc j^«j 



*- *' 



* * € * A 

>6_iU \ jj mi l jj — ^o3 ^ l^jj /z/ j*iVl c^U^li ay****} f*4* ^^ ^>>k 



_nr_ 



jsM 



■ /(j-/ (5^ ^ 4-b«l j /J/ Jki «.tf» oiAj^l ij*^ ■*>> u> 
«V>_& J L-S . UL- « 1 ikj Aa^Vl 4jil tSMJ 4* jjJI 4*111 ^ ^a. ^*ll 



£-wJ1 J ijSalii wjjP £^ j iuUi_^afl . * . A 

l*_ 1 fj& frLdfrVlj ciL^J] j , t**jli- : 4j,jitt Cjlj^Sfl Jt CjUL^ Jji J 
. ^^L_»ll AhJL £Jaj ^s jeLu ^ j^Vl \&& J^_& ^Sfl <*jiiuK ^jtull J 'i*£ 



_11i_ 



E C 



* g*^*Jj ^3 kill ^j^jc ^JU* CiL-i_jJ_, <-jjUj a^ii U*J ^_*-=^ jl i&i V.j 

.^^—a lj_j_ jc ^^oiS ^jli ^Uli ^> Ajili ©i$j 'j^^ *£I*J <^3 {!UM\ \ii ^Ij 



^ ie JIaH J«i ^V\w a * "^-"' jl£jj . 4_t4l3 >-ujV^ JiA^'i 4 g il itvo Axlfcii jl Ij-m8J 'Vxii'-fl 



no. 



pi alLJl ^\ (> Lj^ UJ ifrUM Sjj=vVl ^.:Vrt . .*»«•». -^1 ^J liii li^a 
J Mji — Sj - U> J - y— VI ASjUl ^ t&lkL - Xc\£ jj£j J| U %*-li 

r jjEji aSjUi iu^« >iy v jl y~i ^>it y^t 0^ li J 

a 3**1 1 j£ ^ ^j oja^VI 0^ ^^ *^ ,yo^j ^ CjUj*^] jj.* U* ^jL 
^.Jj £*kj 4±i& ku U* M>il j - V f l siui *£jU1! Jjto. J& Sua ^ js 

f * 1 v^ ^u* v — a £i~J b ySB - WMEE ^j-V» bt^ri U^ lj*3j 

5 — Ll=^J1 J *_^ - ^ 1Af fL_c ^ Ciu^b - WMCZ ^ ^>i S^yJ 

^jI^-J-i JjV' ^laaJt (^U-o tjULJ ^ . ,>amiV1 aJ <xtl*w ^Jc 1 jjjc*JV1 au 
. JjSfl U^^iS ^bliil ^ o^J * fr*^ 1 ^J ^ili-J 4>.ji $l«UL. 



_1M_ 



J* — & A_la3 La j ■ fli j i *>J^» ^>_>^ 44JjSi*M £-Lj31 <ja jjj£ U5I y#\ <_3 -1^. jjj 

•U — fa c b.j j Uc -J^^b aWl ^iSj V Jj . Ajjjli Cjijjij j_^.j ^jljU^il 

: idli 

. Adibas u-Wi 1 j Adidas "<j-M'' *^4n 

- Quneex "i^jjS * j Clorox "o£j>£" ^XUi ^^ 

. Dae "MS j Dettol \W j*J~Jl 
. Alfa W j Afia "U^" ^ ^ j 
"jilj— s Jii_«-^" j Head and Shoulder 'jly^ *i a*" j-^Ji o.^> 

. Hair and Shoulder 

. NBC MBC LBC BBC : Ju Ul^iW olj^i 



^ fc ■ . 



U— £.> **^ ^U. J Aija. !> (jid t5jj_j 4ki_j <iUj -u-ij Jo. t>] > ,> o^ 



Y\V 



c^\ 



1 a ^u 4^-aJj . ^Uli CjS^I ^i ^ii^JI 4j$UaJ! *i&1 t> ■- A - n#j 

^ii—ift J cjL_^v i^i^ cjVjU-« i*iuj . ^u^yi a^^aill j t T «^Jall i^^jj 

. 4^-all Wull ^ Vii £ll»U 

* Sj-jjS 4j — «ij j! Uie A^ui (jjfii ^lijjj Sijjj y^ikj ^ jL-jJ J£ J t JjS'l 

4 ij^_ui Uj— ijW* ^Uj! jsi J 4 >v» (^UiVi j . >T J] ju ^ i ita * 



- ijjVi j yriJi j jjJiJi j>uu j^ ^a, t /yji .> j^u ^ * 

_v\\_ 



Cy^-— H <4 — Si ^lij ^i *o*^ j>^j jUi*J 1J4 ^a J^UI J ^5) jttj 
*^j i^* j i 4jI.ii (J* jO^ *j^' ^J^' *— J *3^J (j^'j*-Ai (_k» i*-* "*-u*4i .gjji <i\l _\1^_ajI 

_)A_Jaj UA £j^ « ^ii2ki-Jl di^-oi * j > ^ . M l -UlujjC^I ^^ajL-a^vU OUiil (JJj£ A^-^d 

"n Sia jl 5 — Zj&* J a — a^i»lj jjc. 4j^iJA ^j^ CjUk>*tt J«l>j Ioaj 



_n^_ 



. l^jjjii, s-ijlkJi ijl^^jU <ji^k« f^jl 1 



iS -k- a£L^$S\j aMJJ] *J$a.YI ^h-^.nU 44jalll 0\^a c il (Jaj ^LaJ fj±* a/«j 

fcjl>. JjUi s>3 <>jti *ju^ji cM>sii j vt . jyu cj^i CJ p^j ^i. 



i -»Vi q w u — * t » » » jJ^jj ^ i^Jll JJJ3B Cd'i 4jj»ill d>^JI CjU.>* J'<— J 






_1V<_ 



J — it ^3 4f 4$j& JU kfj^JH cjL^I JU* yj £»J1 jSlj^ l^.^i ^-iHj Jj 

^iL-s iji u-i ^ ^ u* ^i>4n j^i . bell -j/ *s>*j at&t "^ 

■jj_ a * <M JJ <aL^] . <^M) AliL^ll SU ^ *1j*ll j* aj^ai ol_^l !> 

*L_aj ^ — k. iiiiU-Jia . oVU^SYl *_**.* ^ jSJ U J;^ -^1 SJ^J ^ r>Hii 
^ ^Ja * 4j>111 sjIj^V* Jj^ ^a £*LA ^Jc x^*j ^3» £tesjtf_, ^j^il 



yi 4^^131 (iij^ri dijjjj a&>ij ou>afl .n .a 

4 — i^j L» liJl^J Jc. SjjLJI j 4 £*LJ1 ^jj <»jfri« <a.jAi kijkMA Cdji-aVj ^1 ji] 



_1V^_ 



Jj£) U^c l&*j f uSf1 J>\ Jlj*£ UjU >U " y J^ Uaj»a . Jikll I^-jj ^l 

* r -j; J_fl 4_j>B CjIj l^.S'1 o^ ^j^*l uj*-'^ m_h'^j ^jLjjJ^I 

. j}\.yA) lifc .J f*Wj ^Uiii i_j^bJt c-^jiiJ 4»aJ^tfl LJ'olaw *il >iip 






- - VI 



WY 






_ ivr_ 






Spirometer / Respirometer o-iiiil ^UU .^ .1 A 

c»l =ol j ^.jj j^^J ^US j^*j J*<£* t^Lko ^JjJ <jfc a jbt yij 

-kiVl ^i*ja Jilfij ^j <jj^l c-lil fill ^i t-jj^Vl ,*-<* . ^jifti jic *|#J1 

• 6^b j^J 1 slj& V 5 u*^ J*^ ?& u-^' M*& fr'^ij 
J»- 3^ ^j^» jWi ^jii *JUJ ^^ j^ji\ > EJ uj rf j*li ** 






_ W©_ 






Pneumotachogrraph f 1^1 v^H" 1 o-^ • * • * ■ ^ 
Jjl — a -.».? £** fcifiMj ^ if^**- 1 ^-*^ c>* ft1j*Jt vV^ o^* jW^ UJ^ 

tj — * ^ jUil ftl_j$lt ^^^ ^Ua jl^j <i*^u 5-*U^il . microphone ^j^ -^SY 
^>.L_d g&j i^ajw j^JI ^_^j . t> jll J-UJ V*ilW H^ c> £ J 1 ^ ^J ^ n 

<-llla.^ bilL^ {J-3J& ^-^J ^-^ i^G- 0^ p*^J «— liV^ tJ-> £ jl^Jl jA)^' *^.J* f-?"^ 

ci-jVl 0—- g>*S *)_»11 ^ yJlx^] yiy** JW* ui* ^ ;>J f* 11 J ^ cjH 

. Iju JUS j 

^ j_^Vl ^~j&.jj3 L_«S clj^il Ljuu-il jfcj . ?y&\ *Lu1 *lj*3J ^j^I jW^ 

gj ifl *lj*fl ff* 43j»- ^1 c lj$Jl ljIu*jI ^U* jl+a j>) ^Lj . *5jLm1I 



<i»-^^ O^O /«->-/ ^ *^ ^"=H ^ (J&*4 dib_j £ jUJl c 1 j*il ^ JL3 JjVl 

^^ £_£u <4_bj * LjH^i f l l>«3 ? t List Cj_^JI gl£ 1 jj U 4a j*- _)\^J\ Ijt 
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>j» 



u- 





fill JilJ JuS 



•A: 



/ 
/ 
f 
+ - 



- - J - - 



%LlJ LWajJl Ajl*lJ **3* 



It- ™ 




Ti 


:I 




1 


t » 






' J 




X 


A 






1 




■4 




3 


,VT 


i 




% 


■ A 


■* 




5 


*.£ 


2! 




3- 



A A JSJJI 

^i — -*ii (j« jjai ^ /_ .* _ / ' * /_ &~Lf$Lifyf$ f j#j £cg 

- jj**-* j*^1j u->**-* JjVU t j^Ji <^ > 

. Cjj1_>-all ilti ^4 JjSj La i51 ^ * Ci;>oii ftii JjVl ^lull ^-jll JiJJ ■ 

^j ojS, u id j * ^>— ii jwji J*fa a*Ji ^^ f/Si ^yii (-JI 6*?j ■ 

^ u jci j t ^,^A\ jW^l 0* £ j^ 1 *W V* *£aSB ^y r*J ] u^J • 



VVA 



Laryngoscope 5^-iaJi jUiU . f * v - % 
oj — * sjjjjI i> fiber-optic laryngoscope i%ii!1 SjajaJi jUai* j^&b 

v-*^ *J—&0 Jl tJk\ j±z is^i j~ W& *~*il ^ ^m cijU 

4 ^JA j*, lu£c JU3I jjK-» Jfcuj * ^UJl ^i iulk41 <iUJi *^ij MJf ft| 

0— qj . (.Y .T JS_^I) pL-SB *U_£l Sj^JIj JkJl 4i£ ^^ J.133II ji jp* 

J — =03 ^31 *l^V* *" ^i Mo s^j\ jj^ a ii ^iiii . pisii *i£i sjj^ji 

£ jU« W^a ^fl Ajii lift j . Sja^jl j JLJI £* t^jU- ^i Olj^V> ^ ji 

*jU- Jt>^ V vtflj 4^1 ^jjj ^ ^| j s>4Jij ^^ ^^ ^^j 



_1V*I_ 



Electromyograph (EMG) o5Uai\ j^u .i .\ A 

5 jb) ^i «/>j ? la ? U^Ui ^i \Xk fiij i ljUiii ^3» dljt^l £*J*V : W i * £l^3j l 

a_^Aj t^j jii j* electrode (<^Wj€* ^ v^ o* jW^> jAj 

- ijMj V UH J^3_jj ^Ij «uli i^ W*i» ■ . JaJI i ^J^L ^ eWj^ 1 



X Ray aommJI A**iVl .* A .* 

Ll^-jA, . ^ Laiil cUjl ,-Jji^U Jjl^aJl pLJa&l jly*si\ ( Ji Ao!UmJ1 4jtA»V' a ^Vi .fc i 



l_*juL ^ — jjjj^ai c i_^=^Vt 4Sj» «i*=j ^ii Jyva tVac) ^ L±J j au.y.jj 

^Li»jl jjj^ailj microbeam-X ray 4-jaii^ji ^Ji «j^Vl Jw Sj^kL, ■-■;;■«•• 

. tomography 



Eleetropaiatogrph ^jj^tti &±X fU-j .i .^ .■* 
f 1 — *>jj ' palatograph cdisJ f U>j J^» J-^l ^jj&Tjfi ^i-.^n ^Uj j^t 

4_jj=^11 ^— a Aji-JLi ^jji ^.^LUJI *4i* Jc ftbjK- 5 jj^j ^ij jc 3 j'u> ilia '■ '• 

1 

5 — iu^) ^S£-j vu ^_>ui o44 j vj . £*>**» ^>^ iaj»->i ^ajaJJ y* j. y± 

. £ipj Uc J iilj Cj^-o ^Lu elit jUolll *£j*. Ja.lj* a*jU* j£*j V -Ul Jj 

- ^jji&frl Jlidl e L,j ^^ ^ IJ4J 
*L£l l jU» ^t*j ^ &*1\ *\jj pijf i f> 3 j£ty\ J&J, ^Ly j'^. f jL 

^1_L^ til_J-> ft* jUaJt lift j^ . ^lii^U 1 . = A^\ill 0*%**fS JS ? M 
^l— ._hj ^ njjJal i 1 *1 tell 1 L-a^ fiB ^3 ^U^il JlteJl i^j ^j . J^J) 



_1A^_ 



. ^Ul Sjaliij ^iaiXi JSUwj coarticulation dJjLM 



Electrolaryngograph l yjj^i\ >j*l*S\ ^U-j .v . ^ . H 
u — 1c *Uj <jj _j>i. i«j U*U ji ^ (^^.J • intonation ?*£& j stress _*j1 

£jl — ij . thyroid cartilages j^^j^a^ ufrv* ' ^ ^ J 1 -*** A**-? *_>a^aji 

_1AT_ 






Oscilloscope wU^iB yi jtc . ^ . y . ** 

4_jl 1 — «S . I m>*4- ^ 1 j^ a^ Cjjmil u l£ I j] L»j U *jiji y-J .\ovi ^<^ 



Spectrograph UUk»fl . V . r . * 

^li ^^Jl j. jJB 0- 4ij4J» Cjj^I c^U^ a V ijkis . J^LL.yi Je l^i^J jSj 



_\AV_ 



^ — <-5^>ll JS Mill ^_ lc j - J_jVl J j>H - <*yiil' -*%* ^Jc ji>U MiUkJ 
computerized ^j-^Ult uU**il i_» j$k L£ - ^liit J^ - digital 

cri_SbiVl ^i«u ia.jyj . hardware t±J>frlj software gJ JA ^i aUL^Vl 

ij-Jill ^ — i Sj^aJI &G11 UjUjL V*^ ^>^ CiU><. ^^ y> j • W*» 



computrcrized ^j — «Kil Urt jkJ ^—ss^^J ol_i&<tfl 
linear ^l^'t ..ib ^LJJj 2 j*>U-i n a-J^j a , mijM J kill ^bs spectrograph 
i — « iAaii Axi^a j«j ^jl^a . LPC —j ijl-aiil »-j_>»j U ji productive coding 
*J .^ L-jJ gS-j US (.Y .1 JSja\ ) LPC -11 J-ft ^j^l **>JI t>j i> 

. (,vi .1) j^iii yiJiS mj& 



_W_ 



qJ^J$\ jjiil ^ j] i vowels ^1_^l Wjs ^i t J bkJ j1 j^b^ 

Formant I 
Formant 2 
consonants c^—j^^u <j_« J} r&j c^j* ijl <j*-u ^jli ^ikiil J L£ 

JW— > ^i— *=• ^-3 — =* ^JUkaHi la* J) AiUiJ . fricatives ^£11^1 cAyJi\ 
^j-^J IBM PC AT vjj-^UII jtjkh IBM Ai^i ^ uj^W W^oa ^j 



\ AO. 



* j ilia 4J W..v) Jt-A (>Aa4il 3 .jJo «ul 4ii a A-Uj> .-ill (J-il*-ul ^Lijl i .flj.il V> (j^ruiiJj ie* 

speech x Jj J^ > ^— ic <ma *&\ -'J /■ -■ ail cm>-« <** o>^^ • i- ^ 

JjVia - concatenated speech synthesizer £&j*J%\ ^My ) synthesizer 

. 4jj*S)1 ^ o£>^ oali-&l ^Mj W> 



j> jj a ^ sj^J ^suaj . ajuj ^iii ^siij ^wi jjiii* ^jrf %** i.>*^ 

3 ^ sJ CjU£^ 2 lull. /£u3 . Ao*~J j Aik-jSVlj ^LjI : &£fl LjLij^ijl 



%j*Ui Cs^ ljUj, J^ ^ US 4 4l±U ^L-LJI ^jjllj 4SLi& j ^^i 
CjL^JL ^_^j Sjj_£ 5 ^ ^j OU^I pfc. yi ^U1 1^ g ^ ^ 



1AV. 



£5Uayi <> J*>J juci 



l " U ^v j U «k» ^-i-^s : ji>li cj_>*J" (_^ yw) AiiiJi ^^^ t ^ ^j 

. lor 

t jL_y 5_iS- t "^jJiiil fcdft ^ ^V (^ SAY) ^k ix^ jjSSJ t ^_^jt 



* *-ijL_**JI Jj « 'Ol>-.Vl : fWI <*iil ^c" (f\ *A1) j^U JUS jjttJ > j^ 

. ^jl»ll jb t "oj^i^ ^J^_, 

i-J jo : jj.il*. jj\ <«iL ^ iUUiit aILII" (_ftU . 1 ) JUlw jjhSJI > 'ujSj 
»>11 t " jSall j^jj /jL-111 jaJ jjj : AjjUJ JjjaJ' (_*^ £ i i ) ^ * 4jj^ 



1 M — ^ ^ * "^jiUl cJj^l Wji' (jUM) jbi- j*J jj3S4I * ^ 

4-JJ_>*Jt OLul JH ^_fl 4_jjL CJ Jjj {jl n . ) it- j j KOI 

.sjauu * a^u^vij ^iUiV» *>*Jj ^Wjjii ^ 



£^L^« 
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